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Abstract of JP 2003073471 (A) 

PROBLEM TO BE SOLVED: To provide a vertically aligning-type liquid crystal aligner having excellent 
vertical alignability, giving short erasing time of an afterimage of a liquid crystal display element, and 
preferably used for a liquid crystal display element of EVA system or of photo-aligning system photo- 
aligning by polarized UV-ray irradiation, and a liquid crystal display element using the aligner. 
SOLUTION: This vertically aligning-type liquid crystal aligner comprises a polyamic acid and/or 
imidized polymer thereof containing a specific structure diamine. 
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f;^s-b»j7y>, 2,4-y7$y- 1,3,5- 
h'J7yX 4,6-y757-2-b'z;P-s-N'J 

2.6- y75yr»;y, 5,6-y'7Sy-l,3-^ 

y~7Vi^^;K 3,5-^r^y~i,2,4-hyr 

6,9-y7$y-2™xh^y7^yyy7 
y -r- K 3,8-y7S/-6-7i^7xfyb 
y^V. l,4-y7SybX7yy, 
T9V&>. b*X (4-7S/7x^) 7x^7S 
X*if«0. *f ^ 2 i f 7 J y i 
5 y*JaJ^a*(FF SrW-TS y"7Sy; TfB^ ( II 

i ) -cmzti&zsTS y^^y^u^y^t^mf 

[00 32] 
Mfcl 4] 

R 7 R 7 

HzN^CH 2 )^S^O-Sl]--(-CH 2 ^-NH2 ( III ) 

[00 33] R? tiK3BRl^l 2^b** 

o-cv^T^i:<. ptti-3t?aaasrrfto. qf±i-2 



[0034] iit&^TS WCifctt 

[0035] dtl^^, p-7x^l/yy75y, 
4,4' -y7^yy7xz/t/y^y, 4,4' -y7S 
7y7x^;U/l/7^\ 1.5-y7S/t7^1/ 
X 2,7-y7^7WI/y, 4,4' ~y'7^y 
7a;-/kX-f/k 2,2~bX[4- (4™T$y^ 
x7^y) yx~;P] 7°n^y, 9,9-b*X (4-T 
5/7x^) 7Wl/y, 2,2~b*X [4- ( 4 ~~ 
7^7x^y) 7z-/l/] \#f7;^o7nA° 
>\ 2,2-b"X (4-7S/7x^)Mf7;^ 
nroA'y, 4,4' - (p-7xxi/y^yrpb & 
U~r>) b^'jy, 4,4' - (m-7x-l/yy 

^/7wyfy)b^7-yy, i,4-^yu>\^ 
^y-JT^y^ 4,4' -yfi/yb'x (v-yn^.^ 

/UrS>) . l,4-b'X(4-7^7xy^y)< 

>m£>\ 4,4' -fx (A-T^yy^y^is) \fy 
x— ;k 2,6~$/r^yb d >j^>\ 3,4-^rsyb 

y>>> s 2,4-y7Syb°'J$yX 3,6-^T5y 

ry y^>&^#£ 

[0036] ^mcom^mmm^ttth^m^mz 

« . S^T 5 y*#tt*fcS* LT . if ifc L < it 5 
±T*»5. $^fc^L<f±10^%tLh ta C^So <I 

[0037] <*''J7S >y ^i^M>^'J75 >y y« 

$y*>tmm&it. iST$ycr>r$ymimmzm, 
t s ^b^^;^>®r:te7k^^7ic%s^o.2- 

^1.2MJ*fc*4«d*C*4 # OTTSv^M 
rafiti. *«»l8*fc:tJ^T. fflit~2 0*O-l 5 0 
TJs JFiKliO-10 0 •C<OfflJBKWTrtf . 

[0038] zzx\ mmmt lxh, &tf&tL&# 

<. Witf 1-^-2-bniJ F>\ n,n-W 

^^/l^x;P*^r^Ks r-?fn??hy, r-h^y^ 
^yf/l/*x^h'J7^ K&fcV^rn 
hy^ftttIl;m-;i/y-;K ^W-ZK 7x 
y— /K /\u^ryity x y— ;l^i:V):?x y— /PjRiffiNE 

s wt-^^gi ( £ ) #\ R|E«a<5^ai ( a + £ ) 

fc*r lt o . i - 3 oss^&s i a ^ t 

[0039] &*>\ ±ta*«^^{±. ^J7S »y ^» 
<50ft«*lT*Sr/P=7-;HlB, y-hyi, xlx^;u« n 
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T/l^wK ^u'v^y-zK 4-tKn^y-4 
ei/y/U3-;P, 1,4-y^y^— ;k h'Jxf 

WSx?7K ^Wh^ 
/nh^^-b, xf/l/Xb^y7nb^-h, 
>?BS^x^/K vnygyxf/k v-'x^tx— f^K 
xfl/y/>j3-/Mf;l,x-f/k xfV^yn- 
;lx^>kx— xfl/y/ga^-n-rnt 0 ;^ 
x~f*;K xf^y/ynwH i -Totvwx— f- 
/K xfi/y^'>j3-/i/-n-Wx-f;K xfi/ 
y/ya- /u-a^rff-zux— t7K xfi/y/ya- ;lx 
^x— x^r-teT—h. yxfi/y/yn-;i/y^f 

7VK yXf l/y/»J 3-^yXf /l/X-f 

yxf y ^ u a — /i^t y y fvl^x— -r;K ;xx^ y 
3-/R/xf;|/X-f/K y'xfl/y/y^-;!/ 
^y^f^x-f/l'Ttf- h . yxfi/y/ijn-^ 

^ /Xf^X-f/l^T-fef- b . f b7t KH77y, 

y?DD^^y, i ( 2-y^nnx^y, 1,4-^ 
nn7^y, hu^nnx^y, ^n;l/0*Hf>-. o- 
y?n;Ky^y, ^fy> ^r^y^ ^9?>^ ^ 

[0040] JiltsDioMLT, dCiJTSyiJ'iltSfflf 
TSS^-T-g. i 1 C J: 9 # U T 3 >y ?®>£«-g> d i: 

<xv^*cj«B«t?«ftijs-a'*a^* i m.a.\mmn 

[0041] <JM*ffl^RJSE>*fgHJcO?gftiit6l3iJ** 
^»*Htt*BWWS £ t fc J: Z fc**c$ & . 

tts-f 5 m*tt&»K>mL*&<m& <jbt. ^ 

5 Hfc^j t h^o ) tf4 0=&MW±. *?4 L<«5 

[0042] jKU 7*5 -y ?»«0K*B!iRtt. ( i ) # U 
rS??R*;!illft-f 9, ifctt (ii) #Ur 

S >y ? ®£#«8§*SCTj» L . ,= OfflRR4"K«W0PJiJ £ 
IfckR!IIMftK*i6ta L#»c«? ttiifi»-f **&te«fc 



5 0 0 C*^T'{±I^7j<H^KJiE^+^tiifT^r, OTS 

mtfiz o o'c^ifgxi. hnhfih^ 5 F-ft«^*WF 

MAtfiT^Sifc^feS. — #, -ME (ii) COtfVTS- 
■y ?BW>»«4»fclBbk*H3 =J;t>'Myf<ffllSS!i!M^^iirr.& 

fcWtTO.O l'-2 0 ; e;kfct--l.<7)* 4 '»4Lv-> o 4 
/MzStt/CO.O l~10^7Wfc-TS<O#»4U\, 4 

tit i><ot Lxm^L tzmmm s- w-s c t 

— 1 SO'CX'h^, i. 01SF4 L<<410~1 5 Q'CX'fo 
§. 4fc. iOJfcdtLT#^SRJiB^£{c*tL. ^ 

[0043] <5NiSHW«iffl<0»-&ftc>3|c56WT'ffl 1^6*1 

fg^fa^*^-*ii, --k u r s -y ?w*-&mthm~. m 

zzx\ m— mfcmt Lxiz, mmm^r?u-f 
tefc7?)i&* i^^^yi, n-x>;^i? 

- >y ^RiETK^. n - Yfl/IWr? >y ^^51* 
W^H?"^ -y ^S**^ ftWJ ZbtfX'% 

;l/7iy v n-">yfy^7Sy, n-Kfy/t'TS 
>\ n-Mif-'^TSy, n-f b7fy/l/75y, 

n-^yj'fyirsy, n-^tf^sy^ n 

-V?fy^7?y, n-jj-^^T^P-TSy. n- 
x^fa 5 y^ fc' Z t & . 4 . * 

y-f y ist*- Hk&mt txa, mux? x-/w y 
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[0044] <a^*^*f»firJK>J3l±<0J: 5 tzLXft 

fiL<ii0.05-i0di/g s iOMKiJO. 
0 5-5 d i /gT'fcSo **WK»»t**f«ft* ( ?? 

I n 

Vim = 



fflvv «K4«o . 5 g/i o o s u u * h^-cfcssea 

fcro^T3 0\:m*OW££?Tt\ TIE* ( i ) t J: 
[0045] 
(i) 



[0046] [jKHEMH] *«flco»AiartflRlt4. ± 
jff*L<«0X:^2 0 0Trc»9. J:0»*L<tt2O 

[0047] ^m^mnmwi^mm^^wmmb 

*;l/ATSN\ N, N-^f/^-fehTSK, 4-b 

y^/py b^rnb^^- K xf/^xh^yrnb 0 
:**-K xfl/y^U3-;Mf;i/X-f;l/, xfl/ 
y^y a— /wif-^x—r/K xfuy/y n 
-TnbV^x— t^;1/, xf l/y^yn-;I/-i -Tab 0 
;l/X»f^, xf y y? \ja—;v-n- y^vzL—^riV 

—tVK xf l/yy (J a-;^xf ;l/X-f^T-fef- 
K x'xf l^>-^!Jr7-/p>?^f*^x-f;K yxfv 
/l^x^/px— tVK yxfi/V/yn-^ 
^y^fvl'X— T7k yXf l/^yr?— ;^yxf;I/ 

X— 7VK yXfl/V^lj3- M/^f/l/X'- 7VI/7* 

-b^-K yxf py^U n-^yxf ^x-w 
-fer-- h 3: if £ llf^ Z k HfiV % & • 
[0048] *^B^ffi^E^»i(Cfc(tSa^^gft 

< f± i ~ i oaa%o«Hefts. ^mm<r> 
mmmm^tih mmmsvfi i fi*%*8rc*& 

[0049] *wn^m3Mimm±, mmm&*M 

9>\ 3-7Sy7ne^MJX^yy7y, 2 ~T 
h'JXf^fyy^y, N— (2-7S/Xf;P) -3- 



r^yrohvuMM n^^v. n- ( 2-r^y 

V. 3-*>W KTobVWh y.x h^^^y, 3-^7 

WFrnb^byXh^yy^y, N-Xh^y^ 

#-)V- 3-T^yy°vjh a ;vhu^b^yyyy, n- 
xh^fy^w^- 3 ~r s yrnb°;i/h yx^y 

^5>\ N - b Uxh^ yyiJ/prnbVl/f l/y 
hUTSV, N-hU-X h^^y;k7*obVW MJx^ 
L/yhUTS^s lO-hyXh^yyU/^1,4,7 
-hUTif^y. 1 O-MJXh^^y/l^- 1,4. 
7-h»J7ff^^ MfS^y^-3,6 
"^rifyx/UT-fe-r-N, 9-hUxh^yyij;^ 
3, 6 -y7f7^7^f- K 

™7^y7 8 nbV^'Jxh^yy7y, N-^jtX^- 

-3-rs yrnb^hijxb^yy^y, N-b^ 

(^yxfl/y) -3-r^yrnbVl/h Uy h^r>- 
>?y, N-b*x (7f*rz/^]sy) ~3-r^y:rn 
bVP h y X h^i^ v£f:£$fctf4 <I <b i^C* S . 
*»*xtfr#^-ffc-&*fc Lt(i, Hilfxfi/^ija- 
/py^u ^s^x— ^vk ,-Kyxf^y^y 
y s^x — T-;i/ , rnbi/y/'jn — x ^ y y V)V 
x—^VK h y b° u y n-^^ y i/^x- 
t7K >K y rn b° 1/ y y y 3 y 5/ ^ux-t- 
/p. *^yfvi^y ^y/px~7vk 
1 , 6 -+^*rvi/j[~-)W7y yy)v?L—"r)V^ ^y 

-feyyyyiJyy/l/X-f/K 2,2-y7n^^ 

y^^y a— n^^u ^^;px-^k 1,3,5,6 

-f h 7 / 'J y y/l/- 2 , 4 -^t> y^ s N, 
N, N ' ,N' H9^U ^^-m-^ri/l^y^r 

l,3-b'X(N,N-yyijyy';l,7S^f 
;P) y?D^f>, N.N.N* ,N' ,-f-h^y ^ 
5/^-4,4' -y75yy7x^^y, 3~ (N 
-7'J;^N^Uyy;l/) T5 y7°nbVkh yy 
v-v-^V. 3- (N,N-^y^>>VU) 7S/7nb s 

[0050] <m&m^?>*wncom£kmmi*m 
( i ) ^-~yy%ntzmmmmmmmhKxu& 
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tliiBPPWnRi: WtftXX ( S n0 2 ) 3&>*># 

A-^tXX ( I nj 0 3 -SnOj ) I TO 

0—2 SO'CfcSfl, ff^Klil 20~200*Ci:£ 
a* . »«$*l4ttK<0ffllWi» »*0 . 0 0 1~ 1 a< 
mX'fo*). *F*L<U:0. 005—0. 5/xmT*<&. 

d b C J: or ?gflffi|Siaii:=3rS SHRfcJBfiJW***, 
"CIS. 

[0051] ( 2 ) ^SfL7t«Raffi{C?K^i;i6lflg5- 
>\ n <y h>-^ri:^«*^*S^^§#{t3to-^ 

■c-^isj^js-g. 5 vyrvm&tf ? arse*, w&mm 

mm. ^ • yDyi - y hm%zvwmz& 
zimkbiz*. 0 , ffiM&fam&mm-z «r t «>t* 

Affiles- -f V7nt>r^3-;^i:'(:j;^t»t 

#W^6-22236 6-f-^fi, W6-28 1 93 
m&m. WHPP7 - 1 6 8 18 7#^fB. #lfl^8- 
2 3 4 2 0 7-94M8MB) , ^$ti^«ASnH^« 

%im mtnmm^5- 1075 4 A^&mm) * 



[00523 ( 3 ) ±iE?> i 3 t LTMAIBfaJ^ffM 
§*ifc*K£2tWHKU I9R (-feM>7/) 

•fert/df* -y 7"rt ta&tt»aEX3te« t . &A?L£ifit LT 

[0053] i/—)Vfflb LT(i, Mitaasflaffl 

§ xjK^t i^«f Jl=3r f * fflv £ t **T-§ S . ms, b LX 
tt > -f •/ ^MM^fc J: UX ^ ^ x -f ^ J? ^KAS- 

Xf;^07^ H. rJPXx'J^y^x— 3l/Xf 
»J >Wr-iK*- h^ri:'<7)3 l/Xf U -y ^affiJH>«tA« 
rc-l5j r C B-l5j iXfrfliM) kLXW&L 
ZtlX^Z i d=5r^-f 3)VW3:b' *ms&\,XWftthZ 
b%>X-%h, itz, m^^^mmizf^ r,i?£>Zti& 
mmib LXii, *y b'x/j/T^3-^*S#IBlfi]$-iir 

[0054] *m&m&mmmi*E va^-^ma* 

(4. "MA" vol.3 No. 4 272(1999 

-y h*igft^<ri:fcj; vmtojffi ; s:m»r&am&m* 
-f n'f-Mnzti.ztitc&fS.ztix^x i>*\,\ tti. 

*mfrMMRjWN± . "Jpn Appl.phy 
s. " Vo 1 3 6428 ( 1 997^) Cc«a§ixTV^ 
=SHI 3l3!UMKH9f fc J: 43tffil*nfir3!C<oaBBima 
^A*^STfc«TlfcMv * £ £ fc h . SISMA* 

[005 5] 

[»iw] mr. *%wzmmmz£y), z^z&vm 



(13) B2 003-73471 ( P 2 0 0 3 - 7GHi 



NMR«L, TigjS (ii) T^fl^izX D:£#> 

A S Kflfl» (%) = ( 1 -a»/A* 
A 1 : NHSWo hV^cotf-^BW (IOpp 
m) 

az : -€-<?5ffetfornhyi*cof— ^BW 



[00 5 7] [MA^«?cO-f«^] 
( 1 ) EVAlt/P 

0 1 fc^-T J: 0 tz , E V A^fcr^iE-f & ^-r/l-*?*: 
LT. ITOCD^?->Z^htf7Xmx.2mz. % 
ft.mMrffifaM£WS!lU SO'C'Cl^HBL 
8 Ott 1 H#P a m»-ri» i 4: {C J: 0 fmffiff 6 oot> 

%h&wMmz2&cr>mL*?m-&*>*£tz„ mm<r>mm 

t. P*^tt«*J!®!iKftMLC6608*aAJS* 

#i£^iHisj^fc*tjti5^-s. ; ET^*^fc lt. i to# 

0 *CZ' 1 1 8 0 °Ct' 1 Mtfflt&m-& t\ti,z 

x Ki&mmm e o o^y^xh^-^mm^m^L 

6 5 n m<50^^^i:EII«^tfO|IW^Jl®* i ' ; >4 5 



[0056] 

Xa ) X 1 0 0 (ii) 

a oxfrBJ: 0 1 - 0 J /cm ^ <aH8wm&-e3^g$af 

-tbt. E V Ai-fe^t 3«tM L C 6 6 0 8 JftXLs 

&ap & Wit l xm&mmm&m^mi' * \m Liz . 

[0058] [SBSSlftftt] *EO F FBf £ XZfSiWL 1 
2 V ( h- ? - 1-? ) ■C<0»ft«^R^ ? ax-a 

iwsBmmi WMm^f-i,z5Y<nns^ 6 ow ? 
nf^EpjnWHBL 16 7 5 y#tfoxvNveeiJJiiL3t^. 
mmmph 1 6 7 5 >j#^co*e««t^^«isl^:. 

[0059] c^ B a B ^*«-?«^«M*^r H i] fflEft^F 

JRTCl&t3 • 0 V. 3eS£6 . 0 V ( t-i? - h-? ) 
*MLfc30Hz, 3.0VO$@gfe*7 0*C«08*» 

jasT- 2 0 *mm& uAieoFFa, a ate 

[0060] <«F«a^*<0^fiK> 

£j£Ml~7 

l-^^-2-b°a'J Ky^ s ^K^f$ifiS:T\ y 
igJS2 0%, 6 0*C*C6B#P B 1RJ^$-frt. *1^-T*f 

[006 1] 
[«1] 









^(dL/g) 


1 


TCAAH(50) 


PDA(25)/V7^<D(25) 


0. 7 


2 


TCAAH(50) 


PDA (37. 5)/»*r$V®(12.B) 


0. 8 


3 


TCAAH(50) 


PDA (37. 5)/V7^®(L2,5) 


0. 7 


4 


TCAAH (50) 


PDA (37. 5)/^7^<D(L2. 5) 


0. 7 


5 


TCAAH(50) 


PDA (37. 5)X0DA(12. 5) 


0. 7 


6 


TCAAH (45) /CB(5) 


PDA (37. 5)/^7^<D(12.5) 


0. 8 


7 


TCAAH (37. 5) /MTOA (12. 5) 


PDA (37. 5)/V 7 ^©(12. 5) 


0. 6 



( ) ^wm±^}v% 

TCAAH : 2,3, 5 - h 'J^M^yy^P^yf/^ 

CB: 1, 2, 3, 4-y^o^yfN7*M>i 

MTD A : l,3,3a,4,5,9b-MftHn-5 
-8- Xfvlx- 5-^^V~3 



-~7*>~;M -t7b [1,2-C] 77^-1,3-y 
PDA: p-7x::i/yy7Sy 

ODA:^W*/^y-2, 4-yT^<^> 
y'T^yO) : ( 9 ) T'*§il&^T5y 
y75V® :^(10) t^Wy'TSy 
^'T^^(E) :^(13) t^tll,y7$y 
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[0 0 6 2] &3LM8~~l 7 



$k2>p\zvi?y/mm*m (fs^/H -1.0/ 

[0063] 
[ft2] 











8 




1 . 0/ 1 . 0 


7 0 


9 




1 . 0/1 . 0 


7 0 


1 0 




1. 5/1. 5 


8 0 


1 1 




2. 0/2 . 0 


9 0 


1 2 


MM2 


5. 0/3. 0 


10 0 


1 3 




1. 5/1 . 5 


8 0 


1 4 




1. 5/1. 5 


8 0 


1 5 




1. 0/1. 0 


7 0 


1 6 




1. 0/1. 0 


7 0 


1 7 




1. 0/1. 0 


7 0 



[0 0 64] ^ftMl8~2 7 

1 - ^ iHP- 2 - 1 c? U H y t » ft 3 fciS-tajS-C s 5> 

rsy, -f b "y^fp^ymzM^mcomx-nuz. . hup* 

}gtg2 0%. 6 0 °CT 6 B$raKJE$-^T . ft 3 IZifi-tft 



[006 5] 
[ft3] 







is 7 a > 




1 8 


TM(50) 


PDA (20) /ODAOO) 


0. 6 


1 9 


TNA(50) 


PDA(15)/0DA(35) 


0. 4 


2 0 


TCAAH (25) /TNA (25) 


PDA (37. 5) / f * ( 12. 5) 


0. 7 


2 1 


TCAAH (50) 


PDA (45) /^7^(D(5) 


1 . 5 


2 2 


TCAAH (50) 


K7^®(37. 5)/^7^<D(12.5) 


1. 7 


2 3 


CB(45)/TNA(5) 


PDA (37. 5) /V* 7 Vs® (12.5) 


0. 8 


2 4 


CB(50) 


^7^® (50) 


0. 3 


2 5 


TCAAH (50) 


PDA(25)/^7^(g)(25) 


0. 9 


2 6 


TCAAH(40)/CHA(10) 


DDM(50) 


1. 4 


2 7 


TCAAH (50) 


! S 7 ^(2) (37.5) /*/ 7 (12.5) 


1 . 6 


2 8 


CB(50) 


DDE (50) 


1. 3 



( ) ftm.m±^% 

TDA : l,3,3a,4,5,9b-'v ! e--9-tT*n-5- 
(f h5tt^n-2,5-y«y-3-75-;H - 
t7h [1,2-C] 77^- 1.3-SS*y 
TNA : 3, 5,6-M;^^^./W-2-^;^ d f^y 

: 3,5 : 6 - i^H*^ 
CHA:S(1) "CSSfl&RlRrtW 
DDE: 4,4' -i?T^J y'7i-^x- f/U 

yrs >-© : ( l o ) TftSfts >-'r 5 y 



S JT 5 >-® : 5$ ( 2 1 ) T^ftSyTS^ 

^'T5>-© : 5£ ( 1 6 ) TUSnsyTSy 
[0066] -&j£#|2 8~3 4 

fc <* 0 5 %(c#S? L . ft4 fc^UBS t LT 
ey^>&J:t/*£7fc*Si£m&nU 1 l 0*CT-4BSISBI 
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visy/mm^m (f&^/to =1. o/i. otii, # 



yi. o^/KMin. o^/^asjp-r^ifc&s 

[0067] 
[*4] 









4 X Kffc*tt) 


2 9 




0. 8/0. 8 


5 0 


3 0 


^M2 


0. 2/0. 2 


2 0 


3 1 


^fiJcM 1 8 


1 . 2/ 1 . 2 


6 0 


3 2 


1 9 


1 . 2/ 1 . 2 


4 3 


3 3 


gom 2 1 


1. 0/1. 0 


4 8 


3 4 




0. 5/0. 5 


3 0 



[0068] MMM 1—1 0 

8-17 -cwasBes^flcfc , is 5 co «fc a 

(S*J£) Tlffl«WMf6. 0%£MHU 



[0069] 
[«5] 











(%> 




1 


8 


NMP (6) 
BC (4) 




9 9.1 


6 0 


2 




NMP (6) 
BC (4) 
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